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(54) Title: DNA CONTAINING VARIANT FRT SEQUENCES 

(54) *«fl<D«i*: MSFRTE*iJ£**L-C£*DNA 

^! (57) Abstract: DNA containing variant FRT sequences each undergoing a recombination reaction not with wild type FRT sequences 
^ but with the variant FRT sequence of the same sequence in the presence of recombinase FLP; a method of performing highly efficient 
^ gene insertion or gene replacement, etc. Namely, DNA containing variant FRT sequences (SEQ ID NOS:2 to 5); DNA containing at 
If} least one base replacement in a domain excluding the spacer domains of the above sequences and containing variant FRT sequences 
f**) which (A) do not undergo any specific DNA recombination reaction with wild type FRT sequences in the presence of recombinase 
FLP. but (B) undergo a specific DNA recombination reaction with another variant FRT sequence having the same sequence; a cell 
transformed by the above DNA; a gene replacement method wherein the above DNA is used in the presence of recombinase FLP; 
O a transgenic animal having the above DNA on its chromosome; drugs containing the above DNA; and a method of specific DNA 
Q recombination characterized by using two variant FRT sequences (SEQ ID NO:32) and performing a specific DNA recombination 
^ reaction in the presence of recombinase FLP. 
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(57) W$3: 

U n y If*- - t?F LP<0??aT> ^MFRTS2^Jt«Mglx.SC£:^^^^ 
m—ttUD 2o0^HfflFRTEMIfflTffiJft^.Sl5*<jec S^ISFRTE 

SKmtflwsct. ^mfrte^ij (-en-enss^i#^- : 2-5) ^tt 

B&£3TU (A) 'J3^t*t- tfFLPcD^Tr^MFRTBe^ftO^r 
#J*WDNAI&!M.El&&<j@C&-r (B) "J3>k*t- t?FLP©#£T\ 0— 
OWM&^iTZ & o 1 oco^MMFRTSE^iJtor^'e^fitJDNAM^S^ 
iSC^SIiaFRTEJ'limtfcDNA ; iDNAi: <fc QMmnWk&tltzMm 
: »DNA*U =3>h--h— tfFLPOfflETJwffll^aifeT-iamfe. iDNA^ 
$k&i*±tZ#Ltz h7>X^x-y ; N A^^TUfcEli ; 2 

o©£^MFRTg2?!I (SS^JS-^: 3 2) £ffil\ U 3 > b*-*—- tf F L P<D#3E 
TK#JM9DNAttil*RlC*ff 5 C ##lftDNA&&x.#& 0 
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^ISFRTffi?!l^tU^5DNA 



SIS CSaccharomyces cerevisiae) © 2 ^ ? n >DNAC J: 0 =1 - K£*l6 U 
3>b"t-t7LPIt FRT@2^iJi:i¥(i'no34iIScD#^cDDNAi2^J^I» 
U 2offiFRTE^ijr B 1fDNAlOW, ll©£l*i:i|g#©£*Tg£tTfc-5S|S 
te#^ttDNAM&;tS?^T-£>£ (Babineau et al.. J. Biol. Chem. . Vol. 
260, 12313-12319 (1985)) 0 f^D N A^iMidl^fS]© 2 o© F R TSS^JtW 

K2o©FRTE7!l?WftU ^©-#^ttDNAT&£it£-li, FRTSS^l 
£^LT3m£DNA^ftt©DNA#T-±(^A£tl£ (JfAKtS) o 

FRT@2^JI;£34^©DNA@S^j7^te<9 (Jayaram et al.. Proc. Natl. Ac 
ad. Sci. Vol. 82. 5875-5879 (1985)) . 2 o©13^S©^[6jS^@2^J (inve 
rted repeat ) tr&£ tltc 8 i&M ©SS^ltiX^--^-^ t Wft. DNAi© 
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ti*^— V--mi&Vftt>tlZZ. bfrlBl'btlX^Z (Umlauf SW. et al., E 
MBO Journal, Vol.7. 1845-1852 (1988). Lee J. et al.. EMBO Journal. Vol.1 
8. 784-791. 1999) 0 FRTE?iJ (BE^J#^ : 1) £;^-fo 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 

Zt&mizm?L% (fllFR TlH^iJ) dttcj;*). ^IFRT^IitDM 
4S*WD N Affi»^.SJ£3&<je # t ^> 2 ocd^M F R TE?iJlfflT*li#^W D 
NAifflglx.SlC^e§5wi:^56M,^n^ (Schlake T. et al.. Biochemistry. 
Vol.33. 12746-12751 (1994) ) 0 $ ^>C> ;©tIIFRTOI^ffll\ Hr<& 
ft*«F*JfflBatwfc^T, U 3 > t=f---tf F LPO#lETi:I^5 2 oODNA^ 

^SFRTE^JtSiMFRTE^tOlBItr^-r-SJte^A^ ffeODNA 
d £ ^ F R TE^iJt fr£I* F R T WLM t © IK iz&&ir Z itfc^ 
B tgglT't^w tfrTF&tltz (Schlake T. et al.. Biochemistry. Vol.33. 1 
2746-12751 (1994) > Seibler J. et al.. Biochemistry, Vol.36. 1740-1747 ( 
1997) ) o 

, TATTTGAA (F3tl^) ^X^-t-^Ctt5l!5iJ (E^i#^ : 6) *<*D£ 
tlXl^Z (ifijiiiSeibler J. «=>) o Seibler £>(i. COlIlFRTE^iJ (F3) t 

»tf*f?tt-3fcK:fcfrfr*>&-*\ «fE^-gg|^^(i21-38 HK*£ttfr->fc (Se 
ibler J. et al.. Biochemistry. Vol.37. 6229-6234 (1998) ) 0 MMMft&ff 
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CTTGTGAA (F5£t^-5) ©X^-f-i^^-f tof IIF R TSE^iJ (SE 
fgBH©&S^ 

C^tlllFRTBJII^f l/fcDNA^tS 3 <b(C£>3 0 $ £c::fc3£HJJ© 

g wii, r rmm tmmm f r r&mxitmti se^joshsf r T@e 

B WOSIISF R TKJ!*«*t5fc», FLPfeSDNAI 

fi^xijb/co d©S«fcft£fflt\ FRTWx^-t- M$£ft!l©f&g(::g&b 
^/c^^SFRTSS?iJ©DNAffl^^Sl^©3fW^»!l^-r6C 1? 
iSF RTSE^iJi: Ji*&&x.ECfc#*a # ft v ^ 1^— I2?iJ© 2 o©HI F R TBS 
^BI*C©ffllftJtKlC*<jecS«f^^*aFRTE^*5SE-rS- blZf&TjjLtc 

o 

Cn fi*#2 S ?o>DNAfi*©T3a©»£SFRTE7!I (EWM : 1) 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 
{Cfc^T. *£g&©8iMS (^^-U— ««) ©i&S^TIB (1) ~ (4) : 
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( 1 ) TCTCTGGA ( f 2 1 6 1 ) 

(2) TCTCCAGA (f 2 1 5 1) 

(3) TATCTTG A (f 2 2 6 2 )&tf 

(4) TTTCTGGA (f 6 1) 

(znztim&m^ ■. 2-5) ^tit^sDNA; 

IS (A) (B) Otl^fto^lIFRT^I^f LT4^DNA : 

(A) 'J 3 > tr-*- - -tf F L P ©ff^TT F R T@2?iJ t <DHT#iltt D N 

(B) U 3>t"t-t'FLP©^T, lo©IlIF 
RT@e^Jt©K-e#Mfit)DNAffll^X.SC&^ce ; 

(3) U 3>t:-f--tfFLP0#3ETTt>. UttSIE^ftSt? loOg 
»SFRTE^It©#ilWDNAfi«>LSlcS:^jec: mile (1) Xti C2 

) £eogISFRTE?l!*ttlT^5DNA ; 

C 4 } 5l?/«c< irfe 1 o(D»£SFRTB;aifc^fc< fc t> 1 ocDfjie CI) - C 

C 5 ) »£g F R TE^iJ t«S F R TSS^J t ©KtcfiJfM©*^^ LT 
SfiJlB (4) I2iS©DNA ; 

SFRTK^f UTttSDNA ; 

WbT^^fjIB C6) !2i®DNA ; 

m frga C4D - C7) ^-rn^dEaoDNAcio^fem^nyd 
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(9) Tf£<Z> D N A (a) Rt/DNA (b) 3>t't-tr"FLP0^T 

(rsc^^-fr. tisodn a (c) b&ftmt-rz&ttmsttm 

DNA (a) :»4SFRTE^ iffcT-ARtfeuIS (1) - (33 ^ftlAM: 
ISi5c©^^MFRTI2^I^C£DHi(rWt-5DNA ; 

DNA (b) :f?£MFRT@^k Sfe^-BSCFDNA (a) irf^btlSFR 
DNA (c) : DNA (a) JI&^T, itfc^A^itfc^B KfflftSttfcDN A 

» 

(10) TEODNA (d) SO'DNA (e) & U 3 > b"-*— -tfF L P<D&& 
TKSlSS-fr* TISODNA (f) &ftZZ£&ftWLt-tZlkttm.tt&i: 
DNA (d) : S^(C^^-5BE^J^t)0 2oCDB(iie (3) i:lf^n/:fiSF 
RTIS^iJ (-ern^n^MSFRTBa^JlSCf^HSFRTE^I 2^1^-5) 
feT-A^IIFRT^J 1 . ilfe^Aacf^*aFRTE^I2©litcWr*D 
NA ; 

DNA (e) :HIFRTEMK itfc^- BRtf£*SF RTS2^J 2 £z©E 
CttSDNA : 

DNA (f ) : DNA (d) d&^T, fc£T-A#»fc^ BKBIfcSftfcDNA 

(11) Ifi^B^aiBWttl^Tlitt^C t*«fitt5, Mi2 (9) X 
« C 1 0 ) IS^cD^^ ; 

(12} &&¥AfrWMkttitiikGi : ? i 'vitt£^z. t&mwib-rz>> mis C9D x 
ii(io) ; 

(1 3D DNA (a) St< liDNA (d) «OM{*DNAtiD, D 
NA (b) f KliDNA (e) KDNAXIi^I^DNA 1 ^^ 
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/^ODNAt*5> ftjie C 9) - CI 2] t^-rn^(ii£«c©^ ; 

Cl 4) DNA (a) liDNA (d) 7^ffllfe©ffcfe<*D N AT* <9 > D 

NA (b) f L< liDNA (e) 7^*fflJfertT^&£ HZ Z t (C J: 0 H»tJH*D 

NA^i^Mto, Mie C9) ~ c 1 2) t^-r t\frizim®jj& 

Cl 5] DNA (a) ^KliDNA (d) »iDN A^-f ^XCDlfe&ft 
DNAt$)t), DNA (b) 3? L < liDNA (e) A^7X; FDNAXfi~:£ 
iSttDNA^^^X©DNAt$»5, ftjsfi C 9 D ~ C 1 2 ) l^TtlfrtztmoJi 
& ; 

Cl 6D DNA (a) f KliDNA (d) ^Z^iDNA 1 )^ ^t/XCD^fete 
DNAT&*K DNA (b) Ir L < liDNA (e) ^BSF^T^^n^ C <t d 
^-^^DNAittS&W^lTrS. fjf£ C 9 ) - C 1 2 ) l^n^Clfi 

Cl 7) -*lDNA^^;^Tf;^^/^-Cfc5, Buie Cl 5) Xli C 
1 6 ) Eife©^ ; 

Cl 8) fjIB C4) - C73 l^nfrlZEm&DNAZmeL&^z&LTtlZ 

Cl 9) BUI2 C4) - C7) V^n^CiaifeODNA^^bT^^g^ ; 3k 

C 2 0 ) g?#2 ^a>DNAfe^0TI£CD^SFRT@2^1 (^J#^ : 1 
) : 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 

K&l^T, ^-*)r-W&® 7#gcDtM$(CG^^C^©M!^^W-r§ 2o®I 
HSFRTS2?iJ (lE^iJII^-: 3 2) £ffll\ »J ^ > t: :h--trF L P ©^£T(r# 
JltfJDNAM&^El^fT^ :i:^fi:tS, f£JlfaDN AS&x.^ 
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*10l±, S4SFRTE?l0^DNA©«j|^t0'Ci65o (s) l±-fc 
>7i (SE^J^^ : 1 2) ^ (a) I2T >f--tr >Xgt (BE?IJ#^ : 1 3) ^ 
"To 

^3 0it ^^Xi KpBxxAxx (Dmjk&TF-r^mr&Zo ti^^fSTfy 
^-OUX&^-e&fK »B*SiSB#lipBR322&5fc-C&<5o rMj li£#*£F R TEfll 
£*5fcU £^±©^£Ri*FRT@E^J0fr££^-r o Ap R iiT > f-> »J >W1£it 
ori l4*BS©ttfiS»fejejS*^-ro 

^ 4 0(i 2 ocd|^ bBE^JO^MF RTffit © 'J 3 > If-*-- -t? F L Pflc#£& 

^5i(i, ^7X; KpBRFRTO*jS*^-r«^0'r*So ^Fj lifftSFR 

ori li^MottfiMt&je^^-ro 

^6 0i±, KpBfwtAxx©«it^-r«S;0rfc5o t^iirfy 

•)^/l/Xfi*tfeO> $ffl&SB#l;i:pBR322&5feT&-5o ""Fj imiFRTE^I 
TMj lifIIFRTS2^J^f!*U £^±©^EimFRT^J©ft££^ 
-To A P R liT>£^'J >Wft£itfc-T\ ori li*BM©a»SBJ&ejS*^-ro 

£70 \tmtkW. F RTSEJi] tm^M F R T t OfflTtO U ^ > t^— tf F L P 
??a!fex.Slc:©iW^fe©Iia*^fSI^H-C*-5o r F j fife 
MFRTSSJiJ^. TMj &tfSIM9©tIligJ|gFRTE^£St!*U £^±cd 
^cRI(iFRT@EM©f6l#^-ro *»SIJ^tiTf s >/^>r;l/XA3f£T**). 
HB»SB^IipBR322*3fE-C**o 
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GpA lirnt">t:'J AB2?IJ£, pAte. S V 4 0 CD*' >J AS2?1J£. Ad5 
9 012. SHeSF R TSe^lJ <t^mi? F R tOFalT© 'J n > t"f — -tf F 

K-©S£ (kb) £^-f 0 



TE©if^MFRT@2^iJ (SEJ!I*^ : 1) : 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 

KfclvT, *ffeSB© 8 (X^— oa^TE (1) - (4) : 
( 1 ) TCTCTGGA ( f 2 1 6 1 ) 

(2) TCTCCAGA (f 2 1 5 1) 

(3) TATCTTGA (f 2 2 6 2) &tf 

(4) TTTCTGGA (f 6 1 ) 

(^n-en. ss^j#^-: 2-5) mi/:DNAn«o ^^©dna{±. 

HtrfS (1) ~~ (4) fr^tl&m&K>m\*tltzUm%:^-?Z>tz^ ija>ft- 
t7LP©#ST, gf^MFRTSe^«J<!:liMglx.SCD^t^^^ 1^-gE^l© 
2 ocd^MS F R TB2^raT(iffl&;L£EcoWg C-5tl^ &titz l &M%:3m-? Z> 
o ^S&BJJODNACi.kftt;^ «fc D»^i^^«fc»*Titfc?-Ml£fTtt 

■5 C t^T^So 
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#3g!8<Dg#*£FRTE?!I£#£"LfcDNA(±, fiDNATfcotfe 

^^(Cfcl^T. MJ a >fc*-*— -t/FLPj tli. ^SCSaccharomyces cerev 
isiae)cD2 * ? a >DNAC t) =i- KStU 2o0FLP©B«E^ (FRT 
E?»J) KO^&^MWffift^MCC^ff^-p^^t^ (Babineau et al.. J. Bi 
ol. Chem., Vol. 260, 12313-12319 (1985)) 0 U 3 > t"-f--tf F L P IZ X 0. 1^ 

So 

#3PJ!(C&^T. r F R TSS^Ij E^iJ#^ : ni^£tt£34££^£tt 

SDNASe^ (Jayarara et al.. Proc. Natl. Acad. Sci. Vol. 82. 5875-5879 
(1985)) ^>9a rx^-U— fcli, fJgSFRTE^14 , ©2o©^f^S 
&E#I (13bp) i:i^/:8jS$ODNAI2?!l^^o ^HfCfc^tlt Z 
034l$^i«5FRTE?!l*#i: r^fegJF RTE?iJj tfcTZo 

^SgBJIlC&^T. r^SFRTEJUJ iE^aFRTKJI|0^< 
tfe loota&tfteofflXcjEftSttfcDNAE^^So ^ B li:fe^^ r 
9— ««£MlLrt:gJllBFRTE?!J tli. ^£IF R TSS^I©8 i£S 
OX^-U-I«0^^< £t> 1 o©^g;WtiJ0^g<r§&£*l/cDNAE 

B J§ ©^HI? F R T Efll W L tz D N A (±, fifiB t FRT^l© 
^MFRTE^Jt{iFLP^??DNASglx.St&^Z^^l^^ H3— 
E^iJ© 2 oce^HM F R TE^Uffl-rofiJSI^KlEj^je Z Z>mmM F R TE71J£# 
fU:DNAT*5o fi£oT, X^— 9— tjT^ < i£^lRlS«E^»(Z)ffl 
birl^nt^S^IFRTOT'feotk ilfitl^itt^D 
li$i^ofllFRT^i:tJn^o 
-fttfc*.. ^HflOtIIFRTE?lJ^fL/:DNAt:it ^IIFRTE 
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s zizirrz&nfr Tie (a) so (b> <d&m 

( A ) U ^ > fcf-J— Hf F L P ©#2ETT t>»£M F R TK^IJ t ©|S|T##|lft D N 
Afflft^Slt^jg- SO 

(B) U D>t:^--t:FLP©#&T\ l^-O^J^ft§ ho 1 ^O^IIF 

^W-T-S^MFRTSe^l^WbfcDNA fe^^tl^o 

1 oO^MFRTSE^JirCD^^DNAffl^X.SCC^fe^ t>^^irl^t4 

ItjIS (A) SO (B) ©14«*^-rSSS^I**WLfcDNAt>*l|i!B©lfiiB<c^ 

^artFirfcl^T, r 'J d > tf-^- — If F L P ©MTtO^DNAaix. 
&J£j t rFLP«??DNAffllSl^SEEj tli^UiftT*^ 'J 3 > t:f— -tf 
FLP0#at-5^#TC, 2o©FRTEW*^WUfcDNA©IBI-Ciec-5. 
DNA£t©OTr. DNAjft©^«ltS^©^S©SlC©^ t*l^o 

^fS^O^HMFRTE^J^^rU^DNAirLTJi. Mx-t*. 1 
oOfftlFRTEJlI^^ fct> 1 oOfjia^SFRTBE^Jt^Wb^D 
NAt(J ; {:l^i:I4^i2?iJ^^o^/ < f< t & 2 o©fijgS^f|§9 F R TSE^J^ 
f l/:DNAWlf^n-5^ #(CCin^{CK^$ns &©T(i^o 

^SDNA^ffl^T, 2o©FRTSe?im irt£t>-t> F R TBS^J tFRT 
E9I t © PeU C: ^©itfci^lnr 5DNA £fE$! U If £ tltz D N A 
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TSe^iJ tmmW. F R TSETU t ©IH (CHJ?g©itfcT-£W U:DNA, m > 

-So 

file THIfMOitfeT-J li. ^fr0J|^{i^<. *>^?K£^- Fi^itfe^ 
> ;/n^-^-^*°y AK^t'©t&itiIfcT-, £>&<^(;£ U >#-H©mii££W 

«J*ffi*(:::fc^T, r&fc^fi&j tit ^^2o©DNA^±cMt 
5I^A^§:t^^o 'j3>ft-^'FLP©ffftT{:, ^MF 

r Tge^ij <t m^m f r Tse^ij t &m i ^Titfc^g&^fT^ -5 ^ &©«!t3:ti> 

©£$£ (Schlake T. et al.. Biochemistry, Vol.33. 12746-12751 (1994) ) {= 

»>LStESfr^«. *m*M%<bfrtt&Ltz#1glz$&m^W.&&}tein vitro©FL 

^flU^feOWIti^ as ncS S © D N A (r 2 o© F R TE^II £Jf A t /c^W 
DNA^ 'J3> t"^--t?F L PflFfiETtw— £Bf HEtEfc. aS^WR»3SfC«Yb 
U K X 0 #*fE L tz D N A > K©^ -f £ StES&^^iM^-r £ t> © 

T&£ 0 KEStir©26HDNA'"*> F©fttffl!M.Kl£l::«k9£bfcDNA>'<> K 

(c^^pj^^ii, ^^©JMarftfe© u ^ > e-j— tfr&spi? r-^&3fc©cre 

ttffDNAffl«I^SCE©Sb^*iWS'r'5^r&*WS:U , r^S (Lee. G. et ah. 
Gene Vol.14. 55-65 (1998) ) 0 JaTK*iM£2fi££I* b < WtWirZo 

FRTge^I^-rSDNA^fiJc-rSo *5»DNA*<&j£-f *2fi£fcbT«U PC 

i:S»-*iDNA^fi!cU J t(D'&m$m$:T--V >/l-$iDNA 

1 1 
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I?£MX!i!OIMFRT5^J£^ir£_hfBDNA£. at^g^cDDN 
A»rtf\ ^RI^7X; KpBR322^M^^YbLTgiI^(wb/cDNA»rH-© 
Pf^ClgfcliU r«(C2o©f?£MFRTgE?iJfeb< (i. 2 oCDlU bg^JcD^H 
MFRTge^iJ^Wt-^iS^DNA^H-^iSS-r^o ^ODNAlrfrC 
*Sii^:g$cDDNABfttf\ #Jx.(i\ 7f; t7^;l/xa^ODNABrlt^^b/c 
^77; K£ftSU cn^JIS^^fbLTiI^OSWDNA^P^^o 

— tf F L P i ^ CX^^n^if , ^ftm^ir'^^ll 

4b/:DNA, S^M^^SlSO^rBmDNAOM^il^it^T^^^fe. 2o 
0|^l;@S^J©^MFRT@£^IP B i. £tfI?£MFRT@^Jtg#II3FRTgE?iji: 

gcDiM^O^^^it^dS^irCDra^AtT, f2161 (Se^i^ : 2) , 
f2151 (S£^l]#^: 3) . f2262 (@£^l#-^ : 4) , f2272 (@2^I#^ : 8) . 
f2373 (S23«^: 9) © 5ai®^IIFRTIE^^U;o 2 & 
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m&&t<Dtt&<Dfcab, l££©#ff&L;kf 6l£*£FRTEfll (E7!l#^ : 
9!©f2161 irf2262 ©IIIFR TE^Jl3u F3J: 0 U f2 

i5i tm *ti j eti<£>m&x.%imt* Fztteim^fr^m^kocDmmt-tft 
^mm^iwi^imx^>^tz 0 -ttit>^ f2i6i „ f2262 „ f2i5i %.vf6<D&m.m 

&ftl©f72 (K^J#^: 3 2) li N ^^(DlSS^U ^IFRTE^f|©2 

$ ^ JC. R£S F R TEfll fcgHS F R TE3«T©ffl!*;tgj£©a«S£K« 
CflU^-r £ Z t CJ: 0 . I?£M F R T E?>J t (*#Jllft£&&x.&)£(i|e Z£ti\, ^ 

»ai^±-cii«Fiifl«na8iiLsiE*je c -rg^s f r TE^^BKo^iia f r 

*36*JI©&&SS F R TE?(^flfc D N A (I <k 0 N fcfc^fiBlsOTKflEnrt: 

fc&BJloafc^ffifefrfeiLTtt. TI2©DNA (a) StfDNA (b) £»J 
3>b*^-- b"FLP©#£Tfr£l&£i*\ TI£©DNA (c) ^ISCt^i 

t-rsitfe^at*^!* (aut\ rjtfK-f-itift^rffi i j : 

DNA (a) :StfiFRTE^ a^f-A&WSSHiOgRSF RTEJIJ^; 
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DN A (b) : g?£MFRTg£?ik 3ti£^ B R O* D N A (a) bffl b^iSFR 
T@S^J^3©|Il(CWr^DNA ; 

DN A (c) : DN A (a) (r^^T> S^F- A B KMISttfcDN A 

F 

TlfiODNA (d) M'DNA (e) £ U 3 > h"^-^*F L P©#£T(r£l££ 

teodna (f) £#sc££#&tt-£&fc^ii&2r& cjstf. rate 

DN A (d) : S^(rM^6@e^J^I>o2oO^0JcD^MFRT@e^I (*tt 
-etl^MFRT@S^JlSD ; ^mMFRTS2^J2 t^o) R&&fc?-A&&mm 
FRTSe^lJ 1 „ «fe-?A2&Cl r SIISFRTE^2©IE(3#f -5DNA ; 
DN A (e) : ^HMFRTSS^J L itfc^B&tfgHSFRTE*! 2 
CftSDNA ; 

DN A (f) : DNA (d) dfcl^T. gfe^A^itfe-^B CflKHSftfcDN A 

» 

(SUSFRTStII ig#H3FRTS2?iJ2 fc£fflv>fc#80 ©»£&IWC& 
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* t\ ft«&iBii!&o«5fe(*{c* i;&^M f r rmm tmmm f r rmm t 

Itfc < o if^MF R TSE^iJ t^HS F R TgS^iJ t®Si:iiffit©)lfeT 
A##3eLTJ:<. C©il£-{iitfc^g&t£:5o Sft^ A*<ffSL<£^ 

IHeMF R TE?»J ir^HM F R TB2JIJ t A L/cSSttD N A5H^© 
2o(DFRTE^fO|ffltw > iAl <k -5 tt&tttB&W ALTfc< (fftIF 
RTE^/itfe^B/gJISFRTE^irfc-f) o 
C© ritDNA^j (i, ^^X^ KDNA^Z^ifttDNA^ 

ftC#A&> »T'^$n6C<bCJ:^M^DNAi:^-Stf^ft 

frE^aFRTE^J/aeT-B/^aFRTE^I^tfaittDNA^* 

-t*FLP^WtM§t6: ti:«t^ JBtfcDNA^iOitfc^B^iftff 
te©lfefeft±©S^SFRTE^It^liaFRTEJ!tOlHCftrA$n5o ^© 
BR. »lfi©*fefr±©2o©FRTE^©IllCit<E : f A?&<flP«E^*S»^(i. ^© 
A ififefrtlfctt B A $ ft 5 itfc^ff & t # £ o ^£f*i:© 2 o© F 
RTE^OIfflJCitfeWfiFftb^^ft^tCttjt^JfAtttSo 9t«D 
NA©2o©FRTE^J©FBl{Citl£^^b^l^^(i, ^feft_h©i!fc^A 
£fi£<C<t (jt&f&ffc) *<t§5o *e j FA^^Tt>lfefe«:±(r(i2 
o© F R TE^Jti^&f * ©T\ 2 o©F R TEflKDIfflCffifcOfcfc^C 
SSBO^ttDNAfl^^flH^CtCJ:^ SD : ;OMfi:lCD2o0FRTK 
^JratCit^^A-rsc W^^o ffrEatfS^-#ASCFitiK^ffet>*:5ISHJ 

©iSfe^it^&©^ffl(i^^n?)o 
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^A5£i£^i£. DEAE-dextranSu 'J-f7x^-> 3 >^ ilfcT-g^lO^gYfc^tf} 

t'D-v^-r;u^^ sv4o^ if ^ tf £ n s o 

> Iff- —If Cre (Sternberg et al. . J. Mol. Biol. Vol.150. 467-486 (1981) 
) . f^t<y #nv^-trx • )l — ((DpSRlzT^x i Kfi3fc©R (Matsuzaki et a 
1.. Mol. Cell. Biol. Vol.8. 955-962 (1988)). 'J 3 > b"f*— trF L Pt£ gift 

OFRTE^J?ftt5^7X; KD N A^£ffll^TiteJ&£^Wf£&-rft(;f J:^ 

o 

jmMom&ft izm x-t %> w-r £ * >r ;u x &m & i\, 

-tf F L P Oifef*ft^ U:DNA^RNA A@U Iffll&rtT 'J 3 > h" 

t-t"FLP^M^t5M (U 3>t^--tfFLP*tfe^A&) , 'Jn> 
b"f-— t?F L P ^ >/^I^-©fe©«|^i:iAt5M ( 'J ^ > ff— -tfF 

»J 3 > b'f- — -tf F L Pite^iHA&CDfll t UTIi, F L P©itfc^£«GFLA: 
DNA-^RNA £ etjizE b fcttSffc^ At 6 * >r ;b x < 

if <bft£ 0 ^-f ;^^^-tttit 7fy)^/^ 
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JUmiFRTE^t^Jf ALfci&8rC% ZCbftMimm® h7>Xi?i--; 

? mvoftm tmme>ij&vftti\,\ mmz^^m^cDtzib 

^afK^AfflftftKC. DNA (a) : ^MF RTEWtgHSFRTE^It 
©IBItrBWite^JfAUfeDNA, -T^r^t). MiSFRTKflk itfcT-A£ 
Ml^HSF RTE^IOUCWt-SSttDNAi U n > b*-*— -tf F LPt 
*#At«uti:J:0, DNA (a) 'J 3 > ff-if F L POSt^f A^tl 

/taii^iteiaT'BwafK^^fe^^ffA^n. -eoae^jsa^** - 

t#^o ifilfl^ODNA (a) t»J 3>t*f— b'FLP tO#Ati> 'J #7 

DNA (a) £m^5/ftfT?J:<. ^i:HIBI®«h7>^^x-^ift 
©fMS£tTtt?#^><ttl,\, £l§ H Jm> 1tJf^^MFRTB2?iJ£#WL/cDNA 

^->y *»^IFRTI2?ll^flf:DNA^fift±(:tl 

DNA (a) t'j3>h"t- H?FLPt©n5#*JS0rfl«Jtl#A-r-5^ 
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/bx, ^^^yl/^x^-r EBO^fAX, hy#D^^/ix^O^/K 
Jl^ m&<D'<*aV*4A'Xl&ft<&tf'9tl2>a £tc. JIZ. t ITRNA7 

^^-^nxi K^?*-tre. 293 mBanct©mBa^Kfe^t. ffins&x. 
FRTmmkomizB&jmfcttWAbtizr^xi FDNAzmmmzmA-tz 

bbbtzVziy \zi~--tfF L P ^ J: *K ^IIF RT@2?iJ £1? 

tIFR TSE^J bom tz i Wilfe^^Jf A $ t\tz®.&z_ V 4 *x jWK HflEc** ^ 
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F R TBE^Klli $ £ -y - > rE?!!a<l&*&ttS -5 (Cffcfi U X 

u 3 > t-^--t?F l vttmLt zMK&mmomt ttit u 3 > tr±— t? 
FLP^fifirwtma-rsaiia^ &£SMreu n>e^--t:FLP©igm£s§ 
*-rsftBfla^jft>n«o &#©MttTii. ^^^©#ST&&^ii##£ 
Tt'j3>b*t-ifFLP omsLzmm-t zmm^, yv^-z-tFLvmfc 

•f-tOHUwU 3 y\£ lf©BaiEJ!|- y y r-(stuffer) DN A - 'J3> 
Iff— -te*©fSI&B2?iJ£|$ Alfcffli: 'J3> t"f— -t?£fFffl£-fr£ ;tCJ;f) U 

3 > b-f- - -t? f l p ©ssm^sMirr a *§£^ » j 5 n s 0 

— tfCre iloxPB?!lri<£tf t>tl6 0 U 3 > Iff— t?£ftffl£-££;fr}!£i LTti, 

£^n^xmm-?z>o itfe^#Affl©M^^r^y ^^r;ux©m^©^Jt br. 

7f; ^-r^X^^^rrSjS^ge^J (inverted terminal repeat : ITR). SF^M 
FRTBi^k 'tvt-iS^rm^ RiSFRTE^ itfc^A&U^UMF R 

SFRTSS^J/itfK^A©»rJmE 1 ^SBtttrff A£n<5 0 
*J-3fc£fc^B}$ Afflux * KDNAOMt btii, &£aFRTS^ 
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^ FDNA t£ITO(rj&^<;illI#u »J =3>t*f--HfFLP*563a$-&5«k-5tlL 
/c293 fiBBanct'CDiSBfl&fw^A-r-Si:. ilfc^SAffl©T ? J ^ >f 2 o© 

RTOk afE^Aa^SSFRTE^OSCM^^X^ KS*© CIHfeMF 
R TSZ?lJ/'< -y >r- ^ > rgejiJ/SfE^B/^MF R TSE^J) Cllsn/:! 

M7fy)^iw«t^ 0 itfeT-ii^$n^^o/citfe^#Affl©Txy 

SCE^W^^2o©f?^SFRTiE?!ira©S^© T^OtfiLSlS 
fe©©^-f ;t/*&^ (virion) fttc DN A1fi'<y >r- "J y trf-W ^ 1 1 

«ioTU^o &#©}f Aftg©MtLTIi. L3&fc^£E2A itfc^t© 
IBI©#HiR^L E3itfe^©^*gP(4. E4»fc^©-hifc«i::&aSITR ir©K^if 
jMJfctf£tt*o -n^>©(ig(r^^MFRTSe^J^if AtTitfe^-g^^fi 1 ^^ 
i)St57f; ^-f^^DNA*^^;^^ (virion) ir2&^J:<'<y 
y-^>^$n*J:«5tw. ittfcfciHfAffl^xS KO»4fiFRTSJ!l/$ 
MM F R T BE^iJ fffl © D N A ©-9- >f X&mffi-T 6 MWfr £> 3 ti\ itfc^g& £ n /c 
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n>t"t---tj-Cre ^CFLPeitoUlK (Cre te^FLPMW £ 

tltel^\ ^(DmtLX, CAG yot-^- (4fH8^3 - 1 6 8 0 8 7^fg) 
> EF-la^o^E-^- (Gene, Vol.91, 217-223 (1990)) . SRa^o^e-^- ( 
Molecular and Cellular Biology, Vol.8, 466-472 (1991))^;pl;f £ft£ 0 £ 

itfe^Afflffl^^T-ry ^-r;l/Xli. Cre MFLPMiiC'J 3>t"t 
— tfCre £gt&bF L P Zm^LZltZ'&MZMte, £i§5lTR t^^y^-^V^Se 

^jtorBKi^sFRTse^i^jf al. e i x^Uitim^mFRTmnt >j ^ 

>t'r--tfCre ^Mift (^at-^-t^'J AI2£ij£#i;) ^ccDlHIlc^ 
•5ifAU ^^(lL3itf£^tE2A itfeT-irOr B 1©^glIR^ N E3itfe^CD^3cg1$ 
E4itfe^O±^i:^ITR ir©^O^^n^cDfeg(l^MFRTBE^l^ 
itALTfe<o J^TO^JTIi. E4it{ET-cD±ofE^t^ITR tOfslC^MIF R 
TSS^il^ifAL/'c^fro^TI^B^-r^o £$sITR y- y > m^tOPel 

©EF^MFRTS5^iJcD}f A^ftC^KftJI^te^l^ t h TtV t?-r 5 M<D 
J£SSe?iJT143 -148 #fC*f A-T£©7W£ ^n^-^-tUlt Bif?L 

^6-^-. EF-la^n^-37- > SRa^o^-^-^^if £>ft£ 0 >J 
u > H^---tfCre if fe^@2?iJcD5' MX(i3' MO^^Wfr is 71~ JlUMZmm. 
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-e <bmmm-v& % 1 oxpss^j &&-r §dna izmm*} tutm-rz c it, 

ft-?Z><&m-h < &^ &&fr^7i-Jl%in&^ft%:i%M-fZ> (Daniel Kalderon ^ 
. Cell. 39. 499-509 (1984)) ^bt^Oo &Witi; 7 ~f- >^m%:^-? Z>Zre it 
fc^ti. y^X; KpSRNCreCKanegae Y. et al., Nucleic Acid Res.. Vol.23. 
3816-3821 (1995)) ^bj|5:t^t§^o 

^tf^nSo - - F R TSZ^iJ t '< y b- - : J > 7 WM t © TH © D N A @Z 

mzm-$\mtm*f)\ mi^mxmmm^r^j ^jJixtmbDNAmm* 

AffliMTf; ^A'XdJ^^mtfcCre $ y;<?m-&<0, Cre ISffFL 
PfgSMtt© 2 o©loxPS2^JCD^CDmMilft4<Sfe^t^ U AEH^K^n, U 3 
•t?FLPA<3&& , r<5o ^^'Jn>b"t-i!'FLPOfFffli:J:^ Cre 
£|g^££fe^#AM&;>LT7V ^ >f O 2 oog4S F R TE^iJ i:^ ^ 

XCD^MFRTE^t^HMFRTBa^ItCDracDCre MfttTf; «5-r;U 
X?JI*®±Uft (Llitfe^^L5itfe^^T) rt\ ^itfe^Jf Affl7"5X ^ 
K© CI?£S F R Tffi?iJ/'< y ^- ^ > rE^/ite^B ®5SS,^tt/S*SF 

C2E« I TR / F R TEfll/'* ?>r-*Jy TWM/tik&Ff- B ©3S3PM4 /^HM F 

ADNA^lSlTf; ^^^^©iiSKi^o^ y'ttnt&m&tz k© 
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cd. ^©yvAiftiii^o-f/^t^-^-^v^M-i^ ^-r 

SS^iJ fca6S^14 ^ ;b x&^-iz y*r-iJy F^tlVJ JlxtLX 

££C#jfSf72 0#2 ^ ?n >DNAfi^©TIB©K : ^M@a^J (SS^J 

#^ : 1 ) : 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA G^ATAGGAACTTC-3' 

MMFRTS2JIJ : 3 2) £ffit\ 'J □ > h"t-tfF L P©i?iiTi:# 

£|g0J©^#IMFRTI^J£3-Wb/cDNAf2, bTitfe^&SfK fcffl 

tiWA-fZo ZfDtMl^ ^mSFRTSe^Jt^MFRTSe^iJt^-r^DN 
A^Eliltffl^bn^c iDNAIt #lxJ£. b h d ^ >( Jlx^TfJ mft 

^-r^x(AAV) ^^(D^^^x^^^-^d^^n^^T^^n^o ttfr-et> 

„ U hn^A-xc^iffc^SUUi. 5 >yA(i}f AAV 

T(ilfefeft©#5£cDgEti (Hl9^fei*©AAV-Sl^) irffA^n^i^il^ 
AAV Wn:WW^U^ 0 C©^fei*£D#^gi5ti^©it 
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£ftTl^SAAV <^^-T(iAAV itfc^©*^5*^^nT^3^a6. ifefett^ 
©#fllftM^iA^fifi£;bftTl^o brt>U gflMFRTg2?iJi:Ir£MFR 
T@2^Ji &;b^lOO JMSS^-rTfe^^fe, AAV ©£^-f;l,xifft 

2o©FRT^I£!f AL/c^;lX£fFgJT'#3o ^©ff 
At4iS(i^ AAV itfeT-O^^ff&'T^i^^^SmK^J (inverted terminal re 
peat : ITR ) <D&* "T C ftMtf^x U\, d O 2 o©F R T@2?U£-?f A LfcAAV 

5?£MF R Tge^I irfHI F R TS2^iJ i: ©Paid g fftitfc^P^-lf A Lfc 
SttDNA^mifcEIt, 'J 3>t"t-fFLP^W^KXIiFLP 
jlfe^^L/cDNA^S-^-rs^ ti:J: t>> *feft-hi:^t5 2o©FR 

gltlTOlttDNA^t 'J3> t^-Hf F LPfcb( liF L PitfcT-£ 

IS»Wi:*At5 i n vivoS, M> t h^bfe^aoite^Offib 
T^TflI^i»t:|AU ^cDM&£#P^Mir e x v i v o&#£> 
£ (Blt>f J. 1994 ^4 £-^.20-45M. ^WH*. 36(1), 23-48,1994. H 
HE^itTU. 12(15), 1994. 0 ttttfem¥&m&fc*femM¥m9i" y 
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l?-f^-' XX, 1999 ) o 

in v i v omz£ zm&it^ *3£w<Dmm&. m*-\t. mm, m 

¥. ft£?*A&£%f¥«f*II&. ¥±#,1997 , B te«^£Hitfe^P 
&$!BB^flFfS^ > K:/y • -r-f - • xx, 1999 ) e 

O^T, AAV OfllSite^liffffiL^l^*, AAV fi3fcCD*>^?« 
^IIIFRTiE^J©ri(:j|feWlEl4H^DNA^g4tS:t(:J: 

EoO$iSF R TKJII^*lf btlSo *2f££\ ^4SFRTIS 
^HMFRTI^Jl „ gHMFRTK?iJ2 0Eo©i/j:5FRTE^- 
DNA±i:^f5^^JtLTPIt5, f?£MFRTI£Jik itfciPA. g 
HSFRTEJUK *fe : fBSa ! ^||IFRTE^2*c:Olli:tt-5DNA ( 
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a) (l. I?£SFRTBE?lJ> ite^CSD-'^SFRTie?!] 1 t^lttDN 
A (b) ££'J ^ > t"^---tfF L P©??£TKSJ££-fr3 DN A (a) <f© 
aife^A^stfE^CCSIfe-rS^ir^T^^o ft^DNA (b) ©ftt>*3 

t-, ^ilF RTSS^iJ 1 . itfe^-DSO*^MFRTE?iJ2^3©IllTWrSS!l 
^DNA(c) i£ 'J ^ > t*f— -b'F L P©^£TCK!££-tr£ <K D N A (a) 

dn a (a) c^SEf sasoaeT-o^^swoiteT-©* 
a. mh*. xmm, mmm^m^wm^mnmu mm^fi^mK), r 

Molecular Cloning, A Laboratory Manual. T. Maniatis f£2K5 (1989), 

Cold Spring Harbor Laboratoryj iZs^^cD^m^l^xn^ ofc 0 

nmm 1 

<'jn> h*-^— tf f l p zistsMMte&m(Dmm> 

( 1 ) U ^ >lft-tfFL PUmffl&X-TTV ^^XCDfFlJ 
'J 3>hi^--tr-FLPOMiR^$^=i FVOfimo^SSS^J^Ko z a kI2?iJ{r 

(a) KpUCFLPJi. i£-©(Saccharomyces cerevisiae)© 2 ^ ^d>DN 

A (6 3 1 8 bp : James et al., Nature, Vol. 286, 860-865 (1980))©Sph 

I»& ( 5 5 6 8f 1) ^bXb a I»& ( 7 0 3SI) £T<DF L PitfciP£ 
g£^tf»rtf- ( 1 4 5 7 bp)A\ ^7X; KpUC19 OSph I-Xba I 
^i:HA^nfc^7X> KTfeSo pUCFLP^Xba I RtfS p h I TmffcU F 
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L Pfcfc^g^trtt 1 . 5 k b 0»rfi-£f#*: o 

(b) 5' ^HJWHind IIIOTfSM&i:. ^^-^©^Sph I« 
®r£&{i<b^Hj#gT\ T^ogSf^&i^ F>©_hg{t(::P s t I gtfti£irr£Jti(T© 
SE JiJ ®&f£ D N A T y 7* ^ - b fc 0 

5' -AG CTT CTG CAG CAG ACC GTG CAT CAT G-3' (@2JIJ#^- : 1 0 ) 
3' -A GAC GTC GTC TGG CAC GTA-5' (SE^-t : 1 1 ) 

(a) &tf (b) ©f^DNA£pUC19 OH i n d III — Xb a I gpttBKwffA 
U KpUKFLP ( 4 . 1 k b ) £#fc 0 

pukflp^-p s t i st>7 s p i xm<mw-m<tLtzF l p ^- vmm^ts- 1 

. 4kbO»fH'^ F^^-pAxCAwt cD^o^e-y- t^'J ABS^iJt© 

FalOSwa IMCHAU K^y-pAxCAFLP^ff/co 

pAxCAFLP tT"f J ^-r^XDNA-^^ >/^Km^i^M©^jS(Miy 
ake et al. , Proc. Natl. Acad. Sci. Vol.93. 1320-1324 (1996) SOT¥7 
- 2 9 8 8 7 7-$!-&fg) izm^) yMti Jl-y^ A&itfeX* 2 9 3*«£Jg!if3£& 
U i0^©FLP^^M^X.T-ry ^^^XAxCAFLP (E 1 E 3 itfei^e 

) ^#^o 



(2) >) ^>\i±-*TLPZi?&M®,i&&m<Dmm 

iftT&TcD^^fftto/co AxCAFLPG&l x 10 9 PFU)£, 225cm 2 75Xn l^: 
©293 Ifflflft (b M&!EW!lMMHraO (37°C. 1 mm (5% 

FCS^WDMEM^ftfe) £^}j[m££(;:24IW£»L^ 0 i&«&T&> f&iiii^T 

10000^5 #ii4>u ^_b?t^itT»^mi6^ 0 m^zu^mmmm [io% 

W*zu-)l/20\M h >J XiM(pH7.5) /300mM i&Yt^ h >J <t> A/lmM EDTA(pH7 
.5)]) 1ml £Jj[J;Uffl!a£e^U f^lV-^r-i' -T200W. 3# (30^x 6 0 
) »i:^f5'J 3>t:f---tfF LP &m&£lttz 0 n^ti 

2 8 



WO 01/23545 



PCT/JPOO/06686 



80°C) L/c 0 
HJfiM 2 

<fIIFR TETiJ^ir&KDN A©iS > 

(1) gfSSFRT£^£#fr£JiScDNACDfEK 

IflSFR T@£^J© 8 iM£©X^--9--^^^ftil©^S{CiSei L/:^IFR 
T@EM£l|-fr52f&2E©£l&DN A £fES Ltc 0 £ 7^|5jB#KI?£I5 F R T@E^I^# 
&-52i£$®^j£DNA tfPSL/Co f?£MFRT@SMO£j&DNA©tijI£?£ 1 
m (-t>XHtege?IJ#^- : 1 2. T>f-tr>X|g®g£?lJ#^ : 1 3) C, gUM 
FRT@2^J^-^t;9a^©^^DNACDg2^J (-t? >^iS[>'7 >^-t? >X||) £ 
tft£I?£I3 F R T@S?ij©£jj£DNA©I2?iJ£fS2 iC^tc 

mpelRmhelffiimft bm^TZ Z>o 

o J^^> C ©H«^^ DNA^^lIFRT^^DNAtfi<o 

(2) 2 o©if^M F R T@2?ij t> L < I* 2 oCDliJ OTJCfilFR T12M^# 
t;SKDNAcDp^ 

IittDNA0S^i:|^rao^iFRTi2^ft^SIDNA^#-5 
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Vpms22^mmmmnhemtjfSauxm^^m<tL, ihemfrtx{2 
iiifrt^dna 9ai^n-en7^y--> 3 c^^xi k : & 

J&DNA©^Jt 1 : 20) &fft£^tz&* WIRBsJIXhoiacfSpelTI^NFC^fbL 
/c 0 £©fflR||3fcJ8Yfct::J:*)pBR322 DN A©M3g(C&&ffli|g<£ L/cI?£M L 
< li^HIFRT^lSDNA PBR322 DNA©Wi§gfC£F£S9 & b < tt 

l^bSE^JcD^^MFRT^DNA^-yHff-ro^L/cmikb ©MttD 
NA*<tC5 0 ^l^:nbMi^7*'D-xi^lU 3Ki4- lkb ©'<> K 
*y^*>^«If3ffibfcaGEANCLEAN II (BlOlOltfcS) IZ& *) ffim Ltz Q lOSf^ 
CktK PBR 3 2 2 DN A©M3«K 2 o©^£MF RTBE^I L < It 2 o© 
^bSe^JO^MFRTB2^J^^L/cMt^DNA»rM-^#/Co 

^-pAxcw (#^¥8-308585^-&fgl5K) £fflRR*Xbai;REfXhoI-CKI$ 
KJSfcU £fcfcDNAWrfi-©-5-£©3.8kb ©©rtf" (Tfy^-f/l/XSI^IiS 
^124, 796 - 28.592 #i) £J£gtL/c 0 Z©3.8kb ©KrJfi:. flTiB L p B R 3 
2 2 DNA©PI^(r|^l;SE^J©FRT^DNA^^L^DNA»fM-t€-U 
#--fcrT*££-rS *9R»*SpeIBrfrtXbaIBfW-i:^IS^U^«l*. 3SttYbb 
feo ^ O D N A t'^il L, 2oCD0£!9FRTi£?iJ& L< l±2o© 
1^ UEJIIO^H F R TEJU^tt 5 ^7 X ; KpBxxAxx (7.9kb. % 3 W) 
/Co pBxxAxx ti|5jt;@S^J©2o©FRTI2^J£Wt-&:/5X ^ K©l68rC 

, ftlxJ*. FRTE^a<©£S©$£lipBfwtAfwt F3©fg£(ipBF3AF3 t N 
f2161 ©*§£-{ipBf2161Af2161 £fo-?2> 0 

pBfwtAfwt &tfizm&mFRTwim&'£t!9mm<D'y7Xi v&fflm.&mvr& 

I TiBflsU *f3tFLPfei?DNAfiMSE50lIDNAitTffl^/:o 
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mmmz 

< 2-o©PbBEM©£H®FRTE^H"e©FL P fe^D N Affi&;L&ni>> 

JKTC^-TT y ir-f^i£T\ 2o©g#*SFRTE?!llHTF L PW^S 
lE7^££^£?^£&f*Lfc 0 50mMMx£8KpH7.5) /10mM MgCh 

/5mM DTT ^t"a«tt(C. HiffiM 2 TIBS L/cDral^Yk^^^X ^ KDNA 

(1.5 S ) tUMJ 1 TDSfiLfcF L P*^tTiftffB&ttajffi25/z 1 £JJ0X. 
?&M50^i ) > 30°eT30#£j£b/c o £J£&7&. SCEjft(r200 # 1 ©^ffl7k£ 
tf50#l ©20mM EDTA 7§7& (pH8.0 ) 7 s. J - )l / 2 u a * )[, Ufa&ISL 

tftr^na^Affcffi^frtt^ $ ^cx^; -;i/£t^:U #£nfcDNA£RN 
aseAC20 /zg/ml) ^tTE/W7 7 - CpH8.0 ) 20 u 1 CML/Co tf^T 

(EtBr) &feC,£<9&ai£ft/cDNA©^> K£P#rL/c 0 
SKDNAKIiflKB^NcoIIJ-^ *i3r©##£-r£©T, FLPKJ:* 
&&?L&m&ftt>t£\,^Tiiim<tm&<D&VtDNA (7.2kb £0. 7kb) £3«g|^Nc 
olfHrtrrSi:, 5.9kb „ 1.3kb d0.7kb £tia?Ltz 3 #©'<> K#£fc£o — 
IIDNA^FLPiaoaMS^Ctt, ^HMFRT£ 1 fWirSft 
3.8kb ©SS^DNA t^HIFRT^ 1 fflf t5m4kb OfiitDNA^ib 
£©T\ -n^^M^NcoI^^-r-S HuiS,3. 8kb SCf3.4kb <D'<> KdO. 
7kb ©'<> K£in*.fc 3 K#<£b£ (I4 0#I) 0 fi:oT. 3. 8kb S 

tf3.4kb ®'<y K(iF L Ptr jL&m.&?LELl&1j<1&%tzZ t£^U 5.9kb SO'l. 
3kb ©^<> K(iFLP(ri:^ffi^St&^§T^^^C t^-T©T\ :tlb 
©✓<> K©SJtdJ:Om^x.SJS©^^^-So 

SEKS&^SillYfc-rSAife, 3.8kb S^3. 4kb ©;<> FODNAI©^ 
ftir^ 3&J£&©£DNAl:©ifc£. 2o©FRTS2^ijrBl©M^x.^ (9<0 t 

»H^j*(ifelj-5^19FRTiE^JrBl©M^^^(i4.8%T\ 
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f3©£hsf r rmmmcDmm^mus. at. u^ifr teto^ o m t^icis 

^iSrfeo/Co ^ncit-i. f2161 ©ffi&x.33f±4. 5%. f2262 ©M&x.^i±3. 8% 
l^-mt>F3J:0 &i^iffl&X.*P£^Lfco f2151 (±2.93;. f 61 I42.6X 

£F3«k t)^te^ffl&X.^T-&*K f2272 irf2273 ©-€■*! -etlOiffl&x.^liO T 

&±©^J:<3> ^3£BJ©f2161 &tff2262 Of ISF R TSS^J(±> ftff&ftir 
T&£F3©g#II5FRT@Z?iUO f2151 

mmmA 

<m*km f RTmmt^mm f r tss^j t ©ra-c© flp #tf?D n a&&;lkj£ 
> 

(1) ff4IFRTE^lofn^7X; F (pBRFRT) ©*i^ 
y^X^ FpBR322(C^MFRT@EWloifA$n/c^5X$ K (pBRFRT) 
*«ISt-*/c^ J£JT© (a) (b) ©iM^i% 

(a) y^Xl KpBR322©$>JKP^NheI-9->T rrt^EcoNI -9->T Mffi©&0.4kb © 
»rtf-£. XhoIU >^-^ffl^T^S21oxPB2JiJ^#ti-DNA{C|S^b^^5X$ 
FpBRwt (Lee. G. et al., Gene Vol.14, 55-65 (1998) ) £#JKB^XholT?8 
Yfc-TSo -©©r)ti^M^J2 - ( 1 ) *eftKUfcIJ£SFRTR^£-£fr52iS£ 
OMDNAt^7^f-^3>'^ IWRBSfcSpel&tfPstlTIWKJIiffcU pB 
RCU2 DNAOp|S(:a»fl^Ufc5£IFRT^DNA*l!!f<o »J^TS 
It:i$-7^D-xSMlU &3kb ©;<> K£y;i/fr SSJOffl U 5?£MFR 
T£ 1 o^^3.0kb ©E@rH-£|#£ 0 

(b) ^7X; KpBR322£#J&SI^PstI&^eITl^l$(::7gfl:&. Tifu-xM 
&8c»U ibfc2$ODNA^ , > F©-5*>fol.0kb ©®rtf-£lIJR-f 3 C 
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(a) SO* (b) TifilfcSDNA*7'fy-'>3>U pBR322©NheI-9--f 
htEcoNI -9->T r t©rair»£SFRTEW 1 o#A$*ltf:^5*$ KpBRFRT 
(4.4kb, 151) £#3 0 

(2) If^MFRTSS^Jt^^iSFRTSe^Jir^^^y^X^ K©f»^#tfic£ 
IDNAOIU 

y^X; KpBRFRT®»iSFRTS^!^^^30bplin/cttflC(lSalI-9->f h/W 
£-f3©-£\ pBRFRT^fflKS^SallTEffcUfigttfcKLfcgU ^iSM 2 - (1) 

-•/a >-T^o :0i(^:J; OpBRFRTCDSall^fkgPfttr^HSFRT^fiScDNA 

dfgffcU pBRFRT©MffiCffl«[fflfe^-r5^liaFRT^DNA*Bfelr^«, 
*S^O'0Jl^^fgfk$n/w^MFRT^DNA^GEANCLEAN II (BI0101 

SFRTE^W&lolS^LfcfifcttDNA Gft4. lkb ) 

ccDKr>tt^WJ2 - (2) TWSLfcTTV <>>f^5Sy; A^fflffilMt 
XholtXbal fc"CI^I#trJ8'ffcLfc#j3.8kb t&^^f *f—is 3 > 7*7^; KpBfw 
tAxx (7.9kb > ^6H) £#3o KpBfwtAxxti±E^fe{rJ:*)fll 
mLtc-&(D7yXl K©*&f&rr. £Rtrii£20K:^Lfc££SFRTE?!lfc 
I?£MFRT@S?iJ.i:££- 1 ofoff 3flS*©^5X $ KCDC1 irTfeSo 

^77; KpBfwtAxxfcfflffiBsdDral-ejBffcU F L Pfei?DNAffli 

^S!£©SWDN A i: UTffll>6o 

(3) U^IF R T@2^iJ 11F R TIlE^iJ £:©FbIT'© F L PttSDNAfiM 

m&LtzmwDNA&nffiMzr^Ltz&mmi^to*., 3o°ct3o#f lpi^ 
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-XfJim.fmWi&fftUK EtBr*feK,k»}tfeffl$ft3DNA©'<> K£Pflrr 

-So 

*atfe^.KC5*^ttt>nc^DraI«fl:S!r*©$«DNA(7.2kbi:0. 7kb)*iWIR»^ 
Ncoimfk-r^t. 5.9kb »?K\ l.3kb BrH*C0.7kb £Jnx-/i3 
So £KDNA#FLPK«J:Offl«i;tK)E£jg;:Ti:, FRTE^l All 

W"TS*t3.8kb ©SH*DNA£FRTE7!I£ 1 {EHPrT 3&3. 4kb ©MtftDNA 
#ufel;5CDT\ i3.8kb > 3.4kb (C0.7kb £fin*. 

fc3 K*<£bS (f£7H#M) « S£oT. 3. 8kb £tf3.4kb <ZV<> Kte 

FLP{r«kSiaife^.St5^je#fcc t*^U 5.9kb £tfl.3kb O'OKliFL 
P{c«kSfi«|7LSlc;^fll§lfex.Ti^j:i^ zftz>(Ds<y Vomit 



MDNAomm 

3 4 b p©0£MFRT@E?iJ£^i;5 4Si©MDNA : 3 3) 

M'fCiil^^X; KpUC18 OSma I gp&trJfALT. ir£MFRTI2 
W)mjjfaiZ2mW A^n> fro2fl9©S?£S!FRTBE?rjfIf!{rSwa I SBft£W 
tfc^7X; KpUFwF (2.8kb. 1 8it©A) £l#fc 0 

^7X; KpCALNLZ (Y. Kanegae et. al. . Gene, Vol.181. 207-212 (1996) 
) £M1 u I&tfXho I -Cm^ 3 F^b/c^^v^->>|ft'^it^tSV4 
0 <D# U AE^I t*-d-trBfH-*#^o ov>-cltfia**v-r i/ ^Bttjte^- 1 S V 



> 
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4 0©#tf AE^££trBrfi-£:£pUFwF ©Swa ISBftrUfAU KpU 
FNF (3. 9kb . ISl^OB) £f#fc 0 

^7^; KpCALNLw (Kanegae Y. et. al.. Gene, Vol.181, 207-212 (1996)) 
©Swa I SlSfifr 2 7 'J U > # — (5' -AAA TTG AAT TCG AGC TCG GT 

A CCC GGG-3\ mnm^ : 3 4) &tf-£©fflff&ti££*$AU ^77; KpCALNL5 
(6. lkb. g8i^OC) *»/w 0 pUFNF £BamH IMA s p 7 1 8 

T 'm<t&¥-M<k U F R T VM/ * * ^ 4 -> > it 14 it fc^/ S V 4 0 © # 'JAE 
?iJ/FRTS5?»J£^irft 1 . 2kb0BrMI!/:o fjIBft 1 . 2kb©Bfttf-i:. 
PCALNL5 *M1 u IMXho I -emit'&^ffiltLtzC AGfv*- 
#j4. 9kb ©fgrJtir^S&U 7*7X; KpCAFNF5 (6. lkb, »8 0tOD) 
o PCAFNF5 li, S^SFRTK^Jtroh*>sK'JABB?iJt©IBI«rcDNA#Affl 
©^-:>J 'J (Swa I— EcoRI— Sea I — Kp n I — Sm a I SHi) 

KpCAFNF 5£Sa 1 ISCFPvu I I TJBYfcfc. 5f5«g*^fb 
U $bi:SE7-fy-i/3>^^ Cyn^-^--ff^i5FRT@2^I-^^ 
W i/^Wttae^O-SB] ^l^:^7X; KpdNF (4. lkb > ^SI^OE) 

£S»0>l2"CfEHLfc, -o©|^L>@2^©^MFRTI2^1^W^^^5X^ K 
pBxxAxx (xxlif72 „ f 2161 . f2262 k L < {iF3©^-fn^) ^BspE I SO* 
Aa t I ITl^fC^KtU £J*SFRTE^£W?-£ft50bp<D»rfi- (a) 
fco ^7X; KpdNF^BspE I SO'A a t I I TIsJBf (r^ffc U »£S 

FRTE^J^sfctt^Brtf- (b) £»fc 0 (a) SO' (b) ©nTOtf-£5-f 
¥- is 3 y U pdNF©I?£M F R TETANUS F R T@2^1(r g& Lrt: ^ 5 X * 
FpdNmF (4. lkb. f?8l2©F) £f#/c 0 

*tfe&ft * W ? H(GFP) <Z>mmfc$: 3-KtSDNA A $tl/crfffig^^ 
^77; KpEGFP-Cl (4.7kb > CLONTECHftg) ©> GFP itfe^©3' 5fc$& <t # 'J A 
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UtiLtomi^ MS#Bg 1 I ISBtfc&tflwXh o IgJHiT$>9> frofljflcaj 



*»AU ^7X; FpECFP-s (4. 7kb) £#fc 0 

:/^Xi> KpEGFP-s ^Age IMXho I Tl^CflHfcU S^KKlenowS 
*"ep|jB*¥»fkbT, GFP ae^fi^trfcro. 8kb ©DNAHfrK- (a) £l# 

X^ K^<^^— pAxCAwt (Kanegae Y. et. al., Nucleic acid Res., Vol.23, 38 
16-3821 (1995)) fa*-?- £#>j AtilM t©^CC 1 a ISBft-Sw 

a Igffft-C 1 a ISUf4©IIll(C^a-->rgPfi^ftf -So pAxCAwt 
«wa I^rfcLfcm. if&L*:#j0.8kb ©DNABfrtf- (a) K 
^^^-pAxCAGFP^#fco 

pAxCAGFP£S a 1 I M<t^ Ifi7>f 7f;^>f^XDNA 
®:*:3&#£lfcl^rt: (£ig£jO. 4kbti^tr) KpxCAGFP (6.1kb. S£ 8 

m*(DG) Zm^o pxCAGFP (iGFP itfc^CDffiiigtCC 1 a I £tDT 
> pxCAGFP £C 1 a I^YbL/^ Klenow^TM^^^k LfcGFP 
fi*^tr»0.8kb ODNA^IIfcc -©KH-£fr&b*::/5X $ KpCAFNF5 
OsH'J»J>*-tpOSma ITOdJfAU "/^X^ KpCAFNFG (6. 9kb. 1813 
*©H) £#fc 0 

73 X $ KpCAFNFG © C s p 4 5 I SBtfcfr bEcoRI S&tfclS :/ 
KpdNmF ©Csp45 I3Bfifr£E c oR I SHMt^g&U 

FpCAFNmFG (6. 9kb „ f8i^©I) £#fc 0 KpCAFNmFG 



5' -GATCTTACTAGTAGGATC-3' 



(12^1^-t : 3 5 ) 



3' -AATGATCATCCTAGAGCT-5' 



iWM^ : 3 6) 
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ITO^o fliepCAFNmFGIi. HBS(r{if72 . f 2161 N f2262 t> L < tiF3<Dl^-T 

ti^com.mmFRTmm (mF) 

zn^>©7°^X ^ KpCAFNmFGfe L< (i~o©If^MF R TSfi^J^^t^^ X ~ 
KpCAFNFC ^MRIMtH i nd I I I Tfgfb LTMttDN A t Ltz&, mz.7jk 
tFL P^m&x.£j£©SKDNA <t LTffll>^ 0 

(2) ff^MFRT^iJir^MMFRTgE^JirOrBlTcDF L Pft??DN Aifa&*. 

&dIJ£50mMh U Xf£®KpH7. 5) /10mM MgCl 2 /5mM DTT W 
ilUSIDNA 1/z g tUS&M 1 til btz F L P $25// 1 t 

*JDX. (SCT*50/z 1) , 30 o CT30#£j£Lfco &l£&7&> £l£$C:200 u 
1 1 ©20mM EDTA &$(pH8.0) ^tnix., 7x;-V^dd^ 

/:DNA$ N RNaseA (20 # g/ml)^^trT E'< y 7 t - (pH8. 0) 20 // 1 IZfeU 
mftx^-^A (EtBr) ^&tr«&ffi£n^DNA<ZW> K^IHtff 

Hindi i im^m^ommDNAizammmmF s p i^m<-fm&& 

U FL Pirck^M^x.SlS^^/cC^^^fi. SSDNA^WfFsp I 
$Hfc-r<5 t2.8kb „ 2. 4kb „ 1.8kb © 3 £©/<> K^£b6 0 — 1IDNA 
^FLP(rck0M^x.S)S^-1-t. &5.7kb ©MtttDNA irftl. 2kb ©31 
ttDNAt^iU ^tiZZfflmmmF sp IMitTZk^ 3.9kb. 1.2kb. 1. 
8kb ©3^©^>F^b-5 (I 9i) 0 t£oT. 3. 9kb &tfl.2kb ®s<y K(2 
F L Ptr J:£ffl&;tSl£7^t2£/cC t£^U 2. 8kb &tf2.4kb ©'<>KliFL 
P(r J:6S^^gCc;^^3§Tt^d:i^ t£^-r©T\ :nb®^<> F©gJtc:i; 
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ft : 96) t LTffffiL/c 0 

o »^SFRTBE^Ii:^aFRTE?«lt©ra©ffllftiLStt;-C{i, M^t 

^TO^HIFRTil?!! (f2161 . f2262 , f72 1ktftZ?3) ©a&x.^(4. & 
tBRBSJ^T (0.2JK5fe») Tfeo^o 

^JSM^O'imSI^JSCD^^i), #3&HJi©f2161 SO'f2262 ©gUMFR 
TE7UI4. iy^MFRTBe^JtJiMmx.SJS^^nci^ E^O^UMF 

EJfl*-^ : 1 0(4. ^DNAT^^-OE^t&So 

E?»J#^ : 1 1(4. ^DNA7^^-0E?!T&5o 

E^iJ#^- : 1 2(4, ^MFRTEM^SCx-tf>f>U/c^»;=r5f^L/^-f-F 
©E*rc&So 

E#I#3 : 1 3(4, 54IFRTE?!I*I(:ff ^ > O/it 'J ^? ^ Utf K 

: 14(4. ^MFRTEJiJ^X(C-rif-r>L^^U3*?^U^-^K 

E^J#^- : 1 5(4. SUMFRTE^^Sir-rif^ >Ltz?t>) 0 Is*?- K 

E7«I#^ : 1 6(4, IMFR™^li:ffV>t/:t'j3'>;;utf K 
0>E?!lT&3o 

E^J#^-: 1 7(4. gUMFRTieM^SK^IfV >Lfc:t'J 3*? ? urfrf- K 

E^J#-^-: 1 8(4. ^MFRTSS^I^S(C7=ifV>L/c^'J^?^u^-^K 
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^mWr^r : 2 1 ti. Sg|ISFRTiI?!I*Si:ff>f > Lfc*'J 3*7 ? K 

S2^I#^ : 2 4ii> IIIF RTTOiCff > 'J 3'7 ^ Utf F 

mnWr^r: 2 5it IIIF R TBE^SC-rlfV > »J =f? ? F 

@e^J#-^-: 2 7 11, ^IIMFRTBS^SC^IfVvU^U^^b^f-F 
S2M#^-: 2 8t£. ^MMFRTSE^iJ^Sd^VyL^^U^^^b^^F 

S2^i#^-: 3 1(1, mmmFRTMPizmizr-ifj ybttvzi*? ? 

IE^J#^-: 3 2ti. gllMFRTiS^Sttf^VVb/c^^'^U^f-F 
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mmm^r : 3 3 12. F L PBaEMfcSC^'if -T > l^^- >; =3*? ? VJr* K© 
ge^J^ : 3 4 12. JUdSwaU EcoRI . Seal. KpnI&t>'Smal©|gf&ie?iJ£S(:: 

1E^J#^- : 3 5 12. Bglll I^E^I. 2o©^ih3 F > 2& CFXho I WZ^WiM n 
- F^g^^dT^ y^iatzir Vzfy? u^-f- K©@2^JT^-5 0 
E23«^- : 3 6(2. Bglll tlf&@2?ij. 2 ^©&±33 F>&^hoIfgf&g£^J£^ 

SH_h©*»JffiBjfgt£ 

*2£ (! J?©^ftMFRTg2?iJ£^rLfcDNAt2. 'J ^ > f 'f---t?F L P©??£ 
T. ^MFRTI2?iJi:{2ffi^^SCC^§^:^^. ge^ij© 2 oO^HF 

DNA{lJ;t). Sf^MFRTie^Jt^MFRTiE^J. X(2^^^SS^J©^M 

FRTI^J£&*£:b-£T. i&^fia^(2i;a6i:-r^^s^m(i^{ts. *jj 
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1. gS2;^D>DNAfi*OTie0541FRTge?IJ rat^: 1) : 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 

Kfcl^T. f ffeSB© 8 fflS ©iS£#T32 (1) ~ (4) : 

( 1 ) TCTCTGGA ( f 2 1 6 1 ) 

(2) TCTC C AGA ( f 2 1 5 1 ) 

(3) TATCTTGA (f 2 2 6 2) Sf>* 

(4 ) TTTCTGGA ( f 6 1 ) 

frttz&x o mntitzmm®i&mizw&£ ntzmmzm? % £#im f r rmm 

(*tl*?timntt : 2~5) ^ttlt^SDNAo 



A) JkXf (B) Ot*K*Wr-5^*SFRTE^J*#WUTnc-5DNA : 
(A) U 3 > t*t-t"FL P©#£TTt>»£gFRTE^t0l8lTl$JlttDN 

RTE^!Itcorar#^fi«lDNAffl«I^.SC£:^jec5o 



3. U =J>h^--tfFLP0^TTt>, I^^^J^ft^fe? lo©ti 
SFRTE^£©#*WDNA&»;L£EE;a<£:: 1 X li 2 Effc© 

flSFRT^^flt^SDNA, 



4. 5J>tt< tt> 1 oOff^SFRTE^t^ < fct> 1 o©fjf3c^l -3^-f 
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n^Clf $ tlfcf II F R TE?fJ t ^tf 1 1 4^ D N A 0 
RTEflte^Wl/TttSDNAo 

7 . Sl^MteSE^&o 2 oo^SF RTE?!I©IBI{r0f2©ate^W 
LT^SIf^6iaiSc©DNAo 

8 . If 4-71 Nftl^ CISffc© D N A (C J: t) BHfeft $ ttfclfflB&o 

9. TIBODNA (a) SC>'DNA (b) £■ U n > If -J— tf F L PO^&TCl 
SCE^-fr. TIS©DNA (c) £#SCfc£#tftfc*5itfc^fIifc£fe: 
DNA (a) :»£SFRTEflU itfe^ A&tfff;^ 1 - 3 V^ruWlEtO 
^MFRTIS^J^CCDHKrWr^DNA ; 

DNA (b) :^4IFRTBe^ itfe^B&tfDNA (a) fcHUXHSFR 
T@2?nj£::©Jlir*rt-£DNA ; 

DNA (c) : DNA (a) Cfct^T, £fc^PA#itfc^B IcSH^tlfcDN A 

t 

- -t\ 3tfe^Asa > iife J FB(i^v^[r^^§^cDit^5T•T^^o 

1 0. TI£©DNA (d) St>'DNA (e) £ U 3 > tf F L PCD#£T 

TiaODNA (f) C t£#&t-r*itfc^g&#& : 

DNA (d) : Sl^^£E^J£&o2o©fjf;£lI3 CSf^n^IMFR 
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TE?iJ C*fteftgJISFRTEflllXtf£J*SFRTE?»J2i:^«5) SCfitfe 
^A£gflMFRTgE?!J 1 . ite^ AS^HSFRTE?!I2©«l(l^rrSDN 
A ; 

DNA (e) :gf£MFRTE#lK SfefBS^IIF R TE^I 2 £C ®Jg 
CftSDNA ; 

DNA (f) : DNA ( d ) K&^T. AjWftfc^B Cf!ft#nfcDNA 

t 

i 2. afK^A^atgwncae^-etinci^t^at-rs, 9x1*1 

1 3. DNA (a) ^KliDNA (d) «®M«:DNAt*^ DN 
A (b) f KiiDNA (e) ^7^; KDNAXIOI^DNA'^i'/l 
*©DNATfc£, IS^9 — 1 2 

1 4. DNA (a) f KliDNA (d) «OMDNAti^ DN 
A (b) f KtiDNA (e) Wtiti&ft"CmLZtlZ Z tiZ «fc ^MlttDN 

At^^tti^fts, m^9-i 2i^n^i:Ei©^, 

1 5. DNA (a) ^KtiDNA (d) «iDNA^>f ^XCM^D 
NAT$»^ DNA (b) f KliDNA (e) ^7^; KDNAXIiZ^jfi 
fttDNA>7^^0DNAT$.^, ft^ 9 ~ 1 2 nfrir£©©2fSjo 
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1 6. D N A (a) f KliDNA (d) iC$iDNA^>f;^OM*D 
NAT&*K DNA Cb) f KliDNA (e) #8Bfl3flTg&£n<5 £ tC «k 

o 

1 9. »*S4-7l^n^i:EllODNAmLTttSEio 

2 0. gf 2 ^D>DNAft*©TE©^IFRTE^ (EJIIt^ : 1) 

12345678 

5' -GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC-3' 

Cfc^T. X^— 9— m^tCD7#B(D^CG^^C^©{lg|^Wr^ 2o©| 
iSFR TS2^J (SE?U#^: 3 2) £JJH\ »J =3 > If-}- — tf F L PCD??ftTC# 
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SEQUENCE LISTING 

<110> IZUMU SAITO 

<110> SUMITOMO PHARMACEUTICALS COMPANY. LIMITED 

<120> DNA comprising mutant FRT sequence 

<130> 00-053-PCT 

<150> JP 11-280210 
<151> 1999-9-30 

<150> JP 11-346727 
<151> 1999-12-6 

<160> 36 

<210> 1 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 1 

gaagttccta tactttctag agaataggaa cttc 



1/16 



WO 01/23545 



PCT/JP00/06686 



<210> 2 
<21 1 > 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 2 

gaagttccta tactctctgg agaataggaa cttc 34 

<210> 3 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 



<210> 4 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 4 

gaagttccta tactatcttg agaataggaa cttc 34 



<400> 3 



gaagttccta tactctccag agaataggaa cttc 



34 



<210> 5 



<211> 34 



2X16 



m 
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<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 5 

gaagttccta tactttctgg agaataggaa cttc 

<210> 6 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 6 

gaagttccta tactatttga agaataggaa cttc 

<210> 7 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 7 

gaagttccta taccttgtga agaataggaa cttc 

<210> 8 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
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<400> 8 



gaagttccta tactatctac agaataggaa cttc 



34 



<210> 9 
<211> 34 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 9 

gaagttccta tactgtctat agaataggaa cttc 34 

<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> The oligonucleotide is synthesized DNA adaptor. 



<400> 10 



agcttctgca gcagaccgtg catcatg 



27 



<210> 11 



<211> 19 



<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> The oligonucleotide is synthesized DNA adaptor. 
<400> 11 

atgcacggtc tgctgcaga 19 

<210> 12 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on wild type FRT sequence. 
<400> 12 

tcgaggacgt cgaagttcct atactttcta gagaatagga acttctccgg aa 52 

<210> 13 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on wild type FRT sequence. 
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<400> 13 

ctagttccgg agaagttcct attctctaga aagtatagga acttcgacgt cc 52 

<210> 14 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 14 

tcgaggacgt cgaagttcct atactatcta gagaatagga acttctccgg aa 52 

<210> 15 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 15 

tcgaggacgt cgaagttcct atactttctg gagaatagga acttctccgg aa 52 
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<210> 16 

<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 16 

tcgaggacgt cgaagttcct atactttcta cagaatagga acttctccgg aa 52 

<210> 17 
<211> 52 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 



<400> 17 



tcgaggacgt cgaagttcct atactatttg aagaatagga acttctccgg aa 



52 



<210> 18 



<211> 52 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 18 

tcgaggacgt cgaagttcct atactctctg gagaatagga acttctccgg aa 

<210> 19 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 19 

tcgaggacgt cgaagttcct atactatcta cagaatagga acttctccgg aa 

<210> 20 
<211> 52 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
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<400> 20 

tcgaggacgt cgaagttcct atactctcca gagaatagga acttctccgg aa 52 

<210> 21 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 21 

tcgaggacgt cgaagttcct atactatctt gagaatagga acttctccgg aa 52 

<210> 22 
<211> 52 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 22 

tcgaggacgt cgaagttcct atactgtcta tagaatagga acttctccgg aa 52 
<210> 23 
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<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 23 

ctagttccgg agaagttcct attctctaga tagtatagga acttcgacgt cc 52 

<210> 24 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 



<400> 24 



ctagttccgg agaagttcct attctccaga aagtatagga acttcgacgt cc 



52 



<210> 25 



<211> 52 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 25 

ctagttccgg agaagttcct attctgtaga aagtatagga acttcgacgt cc 

<210> 26 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 26 

ctagttccgg agaagttcct attcttcaaa tagtatagga acttcgacgt cc 

<210> 27 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 27 
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ctagttccgg agaagttcct attctccaga gagtatagga acttcgacgt cc 52 



<210> 28 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 28 

ctagttccgg agaagttcct attctgtaga tagtatagga acttcgacgt cc 52 



<210> 29 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 29 

ctagttccgg agaagttcct attctctgga gagtatagga acttcgacgt cc 52 



<210> 30 
<211> 52 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 

<400> 30 

ctagttccgg agaagttcct attctcaaga tagtatagga acttcgacgt cc 52 

<210> 31 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 31 

ctagttccgg agaagttcct attctataga cagtatagga acttcgacgt cc 52 

<210> 32 
<211> 34 
<212> DNA 

<213> Artficial Sequence 
<220> 
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<223> Designed oligonucleotide based on mutant FRT sequence. 
<400> 32 

gaagttccta tactttctac agaataggaa cttc 34 

<210> 33 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on FLP recognition sequence. 
<400> 33 

aaattccgga gaagttccta ttctctagaa agtataggaa cttcgacgtc attt 54 

<210> 34 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide as polylinker based on recognition sequen 
ces of Swal. EcoRI. Seal. Kpnl and Smal, in this order. 
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<400> 34 



aaattgaatt cgagctcggt acccggg 



27 



<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide as linker based on sequence encoding Bgl [ 
I recognition sequence, two stop codons, and Xhol recoginition sequence. 



<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide as linker based on sequence encoding Bgll 
I recognition sequence, two stop codons. and Xhol recoginition sequence. 



<400> 35 



gatcttacta gtaggatc 



18 
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<400> 36 

tcgagatcct actagtaa 
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